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C) xfu> W < Hl0<5C ^ C(i0;;;fU7O)t(0 
f > * - +: g -v - 

10. ntiVHz®ttT$>Z*i,y 4 v-fr\ 
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(John Deal y) li. TMelt Rheolon and 
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(Van Nostrand Reinhold. 1 990)3597 

Btcfei>-c, a«u*5*?s (mo ttwuMi-n cm.) cev^ti 

£Wttfi©-t^&fc«»?m*Prffi-a-*fci6K, ASTM D - 1 

/<-7fv K (Bcrstcd) li, f/Journal of Ap 
plied Polymer ScienceJ, Vol. 19. pa 
ge. 2167-2177 (1975) <0tt*T, 'J -y-OJRlc 

A,BriG:&«ff ft*** - * L/c. 

777-/- (Ramamur thy) ("Journal of 
Rheo 1 ogyj , 30 (2) , 337 - 3 5 7 S> (1986) 
iltil^X^ — (Moynihan). M7-K (Ba i 

r d) Rtf5-7:r"*> (Rama na t h a n) TJournal 
of Non-Newtonian Fluid Mechanics J, 
3 6, 255-263 (199 0) i=*5i*TiSi*£ fa, fcttf&fca* 'J 
xfi/> (LLDPE) <9*fl&, <*-'.£*>£> r-7^ 

?* + -) li, llffi»*tf>UffJ£27A<l-*-l. 4 xlO'dyn/cm'O 

<fca<ttil<fS*t/:, £gettUTt><5 0 777->-ii, i/ifflflEfiffiS^ 
(HP - LDPE) K-ot*T(i, gi/A-h75^f-t-X 
li?*o* - >;^77^ft-li, HmiJ^Srf£;rja<tt0. 1 3MP 
a (l.axlO'dyn/cm') 0^icCKLTi>5. 
»'J» (Xal ika) R£/f^-> (De n n) li, fJ ou rn 



al of Rheo I og yj . 3 1. 8 1 5 - (i g 

87) K*l>T, UDPEoi^oaic^xiJi/t-n + v 
S!**iIBl,*a<, fc^OWfcOISIRli, B£^lftC7ji<2.3xi 
O'dyn/cm'HW, 7tt->- & ^^ />:/ - (Moy 
n i h a n e t a I. ) *C «fc -a X JliU J; Ofrtt 0 ?B5t >„ 

1 9 9 0*4fl 5 BC£Md ft^Sffittitttn (iimwo 9 0/0 
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*>*c--|^ TPreprints of 
Polyolefins vh International Co n f 
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Tappi Journa I) l-i>l»T\ i;v>-y; >/< 

(shear sensitivity), -f tt*>^fit* I I ,a 
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$onr-r ntta»ffitC6fflUTaiift$*ifci8«^y-7-*itGLT, * 
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^fittWdong chain b ran c h i n g) HIT 

i^i';c*.tat4. rat**, 9tKti/7^ >#y v-i*. g«o 

7 6.6 9 8 (7 KJ:„TMa$n5, U*U««*- 

* 'J v — (heterogeneous polymers) to^li"*! 

tt«<D8#(g&flr* y xf u y wttjojafar* >jxfu 

>#«7-T*» 1 N*ttsrU7* >#i)^-J <bt>?ffligli x £<o 
£W©*m*^**c:LT3£SUfc)*n-Cl**. XS^tt^VJCf-U 

J8Bli\ Uaii^-^'i?- (homoeneous poiyme 

* y *© -t ? tt^-irflttLfc * y ^-xi***-* 

*E#?r8 3. 6 4 5.9 9 2^ (x;u* h> (El s ton) ) 
©tetti:: J: OSfig <?*!**>©. RCttMRttSl** U7 * >a{ff*Wf * 

<#H#I*8 5. 026.79fi^(Canich) X(i*E#t*8 5. 
0 5 5. 4 3 8^ <C a n i c h) KKii) % XliHHUcitttttKn* 

BKconstrainedgeometry catalysts) 
*ffl^TMiS£n/rt>© {*(S^S(5. 064.802^(Steve 
"s^ XU»*H<&*2H£»8 0 4 16815A 2-% (Steven 
s£) irtets) x-*4, ^-li, 3*v^-a< 



La>b, :n-iot:'Jv-(>i /: Wiif x ? v > • y • 
AWtO 1 9 9 2*£2fl© l*T a p p i Journa Pape 
rj Ttt^lTl>5j:9i:v fifflO^*WUtl'/il>.f' J7-T*4, 
rseHttlliSttTfc&J f.'Jv-il^fflEIJ, #iJ-7-4>'<*?it-. 
m« 1 0 0 0 0^0 0. 0 l~-3e©fitt©#*gt> J:9*?*L 
<(10. 0 1~1®©&»©»**. Giz&Z U<U0.05-~1@©6« 
©»<*!:: J: Tffllft$nTi>*; <t *«t*-f -5, a*©^-* 'j7-t 
fS)ttC, *^BJ©5?H^H««-C*5x^u>/ fl >#ffi£ 

toitm— ©«.&**ir*. cnn, 2oxi**niaj:©»jft (<e*ui;f. 
gi£5»va*t (dsc) *SH*Tfc£$ns) **tf*&*©?--**5 

CCSIS©*)**!*. 'J?fc < <t ktfjG®©****!*-*^©*)? 8 

( R a n d a I J ) ©2J£ ( fRev. Macromol. Chem. 
Phys. J, C29 (2&3), p. 285-297: C ©£«(**? 

ft e *l 7* - *J - • t>7>^f a -t- (pu 1 I ey t ransd 
ucer) iCJroTifflSSti*. >/L/hx>> 3 >li, J?tfJt?rX<i7 ^ 
^>M'. 3 0 r pm©W*aSTy- »J - ^e^. SfiSir Rf?-r^ifi 



T^5. coyyi,h^>.> 3 J*#?fl«lc«fc-,Tft!ia3n* 

ohn Dea ly) IU,T TRhe ome t e r s forMol 
ten Plasties]. Van Nostrand Reinh 
old Co. (1 9 8 2) ^?7. p. 2 5 0 - 2 5 1 IcKtSSfiTl* 

,J7 " <-*-r**5t>M-/M.*<1.5~2.S) ©ifi^, W^.*i^2gXI4 

SCBDI(Short Chain Branch Distrj 
bulion !ndex)XIKDBI (Composition 
Distribution Branch Index) 11, >f^7 
>t£*yi, - =i*y v-«©5 0»Jil^©3*y 7-itWt5^ ij v — 

^iTJftcltli, Wilf, (Wild et a 1 ) © 

("Journal of Polymer Scienc. Poly. 
Phys. Ed. J, Vol. 20. p. 441 (1982) 
*W84. 7 9 8. 0 8 l^lCfg|S^n/c»fi«tti^«/£ (temper 
ature rising elution factionatio 
n ;UT, TTREFJ £e&f) *£Bfl©*JJ*)IC«t*-e*> 4 

^U7-r >+:y 7-©SCBD I XliCDB 111. >fSU< 11^3 0% 



/I ,ffi*<£#1l*ttffia <.*Uto*>. M./M.) ICS*WC«c??LTl> 
ttl»£t»-3, ffi6T^ffnoffiia^tt (flow property) 
Tfci. dftl*2fc£5mtt*S* (polydispersity i 
n d e x) iW4i:ont, 1 ,./ ! .« £ fcififlDT 4 <tl>? 1/ 

iffifititOT^O, S£*cr>>>^/U^-f hJttiauj^Tm&Sftfc 

«-c*4ti/7^ >*»j^-©fca:ii, astm d - 7 92kb^i» 

TMJgatu a#li0. SS-O.gTg/cm'^ffJKliO.SS- 
0. 9 5 5 g/cm 1 , -eUTttUff* U< 110. 8 5-0.92g/c«' 

«T*4 3M/7^ >#'/7-©^tli, ftSWK, ASTM D - 1 
238 (1 90t/2.16k g©fc# (UigiJ** ("fcttEJ i UT. 

ttp$*i3o y vuk^ >-r-> -eo^u T-o»^»Kiigit«-r 

-<0> A. h-f >xv -fillO. 0 1-1 000g/10mi n v 

ffiL<«0.0l-100g/10min, * LT#Kff * L < ti 0 . 
01-10g/10mi n 
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iz&mvfevm&mu. «s±, astm d - 1238 (19 or/ 

lOKgO^ («BiJ** C&ftNj iU, ifci ,.£OT*D*nT 

Lit/ I jfiia<»l*ftl*iS5l>li£\ h£ < cr>fi«|CD 

>/a - ^1/7^ >;^-G> I I t ffl(i. >pt£< £ 6 3% 

# * U < ttiPtt < £ 7 . ftiZfti 0 < U'J>/I < <k t>tt8 

/<-?y^-tt80l RGANOX1010) . l«ffilfi (W*<*. * 
'<-«rVf-a«OI RGAFOS1 68) , * y («*_«. P 

£j6<-c£ So 

^-©tr^/Wl. Y/v • /<-ix->» >-?o7h/57^ - (C 

pc) r^dns. 1 4 OTofcffls-ciiiisn*, 30© 

jRfe^TL - i3=7 U -7— • 7--f*-7 h 'J - 1 0 \ 10\ 1 0 'UlIF 
10') tmjLtil *-9 -XO\ 5 OTSSS* 

- ■» HT»ff tt*>*i*o JSWli 1. 2. 4 - l- 'J ? no^>-t'>T*^ * 



©#wko. 3»«%©if>y/i'*st;i§?ar^Wifi©^«)icaMsn-5 ft 

l.Oml/minT, ttA»li 2 00tf IT*6. 

(■f-fJTA^ (Wi I 1 iams) K (Wo r d) \zX-»X. 

TJourna! of Polymer Science. Poly 
merLettersJ, Vol, 6, (6 21) 1 9 6 8KEtt) . 
Mpolyethylene = 

a* (M polystyrene)* 
C©5S<K a«0.4316T*0, b (i 1. OTfc*. mm^m^m, 

M- « RWi -Mi 

/M.) tta*4:9 5'h£ < . * L < ti 1 . 5 - 2. 5 > *H:ffiL< 
til. 7-2. 3T*5. 

l/*ov?*/U - r D • << (PI) li. /fJX • * 

^^h^--;9>-u^>-^- (ger) raiJE^n*. gerij. 

3.1* >y(M. Shida),7-;l"Xji.y a D ? 7(R. N. 
S h r o f f ) ac/i/i/ ♦•y-r--^>^^ (L.V.Canc i o) 



C*£ % TPolym. Eng. Sci. J Vol. 17. no. 11. 
P. 7 7 0 (1 9 7 7) R(/^ B >-f4 -y-(John Dealy) 
a« TRbeomet-ers for Molten Plasti 
csJ.Van Nostrand Reinhold Co. »?r 
(1982). p. 9 7 - 9 9KKtt$*i-Ci**. :/o 
>t : -7^x«, 1 9 0*C<oa«K*s^-c\ 25 00ps i g. Off*£E 
^JT-C. (752//m) ©Eg, 2 0 : lOL/D 

ac/i soKoADft^^-re^-f^ffl^TaiJEsn^ ger7d 7 

P I = 2. 1 5x l 0'dyn/craV (t^Bnaifcx 1 000) 
2. 1 5x 1 Q«d y n/cm'li, 2 5 0 0 p s i <Dt$cr>i*A,m 

32QV(60sec/min) x (0.745) 

x (flSx 2.5 4 cm/ i n) » 
0'ttfl»H}»£ (g/min) ; 

0.745a#'Jifl/><5S»Sflt(g/ cm >) : fCT 
figtt*+t-5 7., (-f >f-) 

P II*, Sffll^©•tf^B^^t7^*^ 2. 15xi o^yn/cm'^i: 

ll> PIIJ, Mima >±M./M.*:1iTZlLnmK*l'y 



£»iJco*^K«;&aa»tf«-tfA«»8<0:/a v Hi. ^/^75 
^f' + -^lfc^^JEt*'5/;rtlCfflt>^n'5o 777- (Ramam 
u r t hy) li, TJournal of Rheo 1 ogyj > 30 
<2) . 3 37 - 3 57. 1 9 8 6lcfci*T. *>*6£#7o-u- h J: 
9±Tli. ttiMSft*flaJ»©*«B'Jtt*. ^M^Lt2o(5J/i 
?-<7*. fi*)5Si>^H77nt-i/ox- >/l/h75£?- + 

*-?T. i/=8*L< fi> lETfciROtS**^ r>t-^*vj oiOO 

-)!i<ec 9te**B5flDtt#-t*A,»ri8lSli. <il*(S]U I ,tM./M.*^ 
B*©Ba#-tfA,HriHKJ:>K < «fc 1> 5 0 %*Z I'. ff*b<li. *3£ 
a<«fiw *3fea6 4K}©EFitti-^ajf^^li. 2.8x1 O'd y n/c m 7 X 
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0teA4<t^ (OSMF) ©62^^Bii8i5at;/DX-y/l/h77^ 
1- + -i><&ZKltetoZt£ (OGMF) <D62#-t*vUSi<fc;*m. G E R [Z 

7 5 y-*<*£C 0te^i^O62»-fr^It.77ti. L< 114 x 1 

CZTfflt^ix5*^Vffi«$#ifc»flKtt* ! ff-rSttK (cons 
trained geometry catalysts) li, | 
< li. 1 9 9 0*7fl 3Blcttra3nfc#B«»th*g»5 4 5.4 0 3 
^. 1 9 9 l*S9fi 1 2B\z&!&Zt\tzXmftrf-tiim&7 5 8. 6 5 4 
^. 1 9 9 1 1 2Bi;miBI$ *ifc#E*S?*tiiJ?SJB7 5 8. 6 60 
^RCFl 9 9 1 H^6E 2 4 BI=mW$*i*:#!Sftwajra»7 2 0. 0 4 
l^*CKtt$nfcfc£»fltt«*#t; Q *S^5. 0 2 6. 7 9 8# 

*?£i9i <0 * 'J 7 - * 5333-*- 5 4> U 3 £ T*£ 4 . 

^HISTttft^^atg-rSS^a (constrain-induci 
n g moiety) ra» $ titzltm&it £ ti/; ( d e I o c a I i 
2 e d ) fffi^ ^■^T'S^-?' EB Obonded moiety) i 

t>r. co&«ia^o@»)c}$js[*nfc«isnu««. ^sai^ri/c 



JBft^tirr fflt^^W^i^Ta^^.C' Cc e n t r o i d) t'pti < 
EJ«©tS(*{i 4i »i * C © J: o U n IX J: 0 'J> $ t * 4, ©Tife »J . 




Z(i. *7£X*i7C*4>®W*a©8 1 4fc©fc». *LT*3&K£ 

cr, s«xiias*swLT**0?.?a-c£o. -eoi^^-aii 2 os 

3£S3i(fuzed ring systeo)^-ffifiJ L, : 
n*i. 0. K 2, 3X(i4T-6 9, MWli0 2^/;< : -t L 



T 

Yli. Zc^6t47-t>ft, Xli^T-^>ttffi{4^*cfe9. * 
UT 

Mli, a*, 'J>, »*X<ieaR*^x*9*LT20©*TcD* 
*T'^l>^^WU. ^RlCji^y^Zlii^lca^a^Cfuzed ring 
system) ^rJ^fiX-r 4 ; 
©tefflfSttlCfgg-f 

i:»)»^ Ui^af3»ii, TEA, 




it*. 

R' (i. -en-enj±5tLT7KSf. t-j-^ n >»jyu. + 

2 0©* TO^cjRT^i^T^WL. 

Yli. -0~. -NR»- -PR*-XUOR*,SR*. N 

R*,XliPR* 1 d>^^ie?A^«tR$ni4>t4^2^«^EGi^T^ 

5. 
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Zli. S i R* 2 . CR*„ S i R*iS i R*,, CR*,CR*,. 
CR*=CRi. C R*i S i R*i. GeR«,, BR*, BR*,T*>*K 

::t, 

XllYRt/Z^^©R*S0 2oXri'E-n^±^U8^«l5fi^«JJ5JlL. * 

-#w»a-£T**£s&$n*c£K&ieT^T**. * /cist**, 
2 «<* * ti 2 mt*u±<o a- »; rf^ - t L x amst * C t *T # 4 d t 

2 L<<i, R' , Z, X<iR*0^^£< i (> loii; B^tB 

SlB^ffiT'**. *CTJ:»>*f* L< li, Yli, St- N (R" ) -Xli 
- P ( R" ) -i;*tttT*H£XI*V >*S^t4ST*»), 5X4»R- 

LH8*<fc£|!jli* <*Stllt§£-f £7 £ K>7>-XH7; 
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Eli, *-<JRXtt&*Tfc$ ; 

7'J-/W 7D-7U;f*->Xtt7/Urj*-> 

nil, lXli2t*5. 
±KO^jr»*Ut^«E&ft^«5©W«i:LT, 7£ K«<OR* *< 
/f-yu, jl^/u, 7o k'A, 7?-/i/, ^s* >;l/ (#»&{**•£ 

? /u«cdR' *<-f-*l i^/l/, 7Dt>» 7*7- 



7ot>, 7?-/K CH«fc{**£t;)- « ^/»"tr 

£«)£UT (t-rf-^7-: K) (f h7^f/U-jj»->^o^>^ 

isJL-A,) -i,2-x?>y-r^/i/3-')^y^D7'f ( t - 

-71-^7 IK) (.7- h^J *Jl>- tj*-is9 a*<>f J^zuA,) -1.2 

- 1. 2-^* >y-f /u*-* D7-< h\ (x?;t7; K) 

5^K, ( t -7"f-/b7 l K) yoy* (x h -5> /> »- 

O'O^ yX-A/) >^ >y^3^-)i»y^>yyU, C^> : J/VJ i K) 

: J?uU K, (7*-^4-^^ -f K) (f h7> ^-/u- 77 1 

ffi«*l^ i§6I*T&« (M) <DRSi*t >;D^>#i;i-Mfc^ 



^fer, MX.., J: 0 t>M^fii>«^tt»-C* 9* UTi*H©*t*OI3{* 

(noninterlering) »ft»l*ffll»4C id<-c$4, 
Hfttt. tS»*6^0Mia»Z«[fflri«tti:. S*fctt*ffifflLT, Sit 

»^»Lfc*^1tK<b3PJii, AgC I^li^^y WbM 
limit* *v>T>*>Z m J:Ka»rlis 1 9 9 0* 7 ^ 3 B lcHjja$#ifc 
*B»»tfcia»5 4 5.4 0 3 ^Stf 1991^5^20Blitfj|I$n 
/:3ieS^SFttJH*7 0 2. 4 7 5^icM^$nTls»), cn^co^as 

cn€»©«»li, H^KI«Hr*5R®#^a3W»7 7 8. 4 

3 3^ <*^^*i^ r&«Ettttt*©Mift ( i ) „ e-^- - -+ 7 ^ 

(Peter Nickias) Rtfft*? K • > (Da v i 

d Wilson)ia,t, 1 9 9 1*1 Ofl 1 5Btfj«) , R^t; 
ft«r4*B»»lii«7 7 8. 4 3 2^ r&«Ett«*<D 
Mift (II) , t*-*- --+7^ (Peter Nickias) SC/ 
K- 9**V> (David Wi I son) ICfc-,T, 19 9 




gtt> *-;U7 (MM AO) Ztz* ^Kiura^oi: 

*S«rf»5.0 4 1. 5 8 4-5KM^S*iTi>*. T W = / >« % 
Sfc#E«M5 5. 542. 199^:^4. 544. 762^:^5. 0 
1 2. 7 4 9^&t/^5. 0 4 1.5 8 5<t«=H* 2 nr l** J: ? <: LT 




*0 : 



}5«¥7-500622 (10) 

^(fuzed ring system) £ JtffiS L ; 

Ea^XW^&OyW^iSgEtt^TfcO : 

nil. 0. 1, 2. 3XI24Tfc9. MOIg^fi J: 0 2 < ; -t L 

T 

a) m2j£# (ftn^r) ©*f-^->iis^ri^c < ^tia© 

ZBSZ+ZZ. izfr-Q%Z>'J?ti < tfc 1 -?«D» 1 : Rtf 

b) 7U>Xfv KttRCHEKtiU 7^7 ^:*>©l*T£ 

ifc l^©»2fi£^ : 

T'A*„ ::tffll>Tl^. ry*a>< KJ li. ^BlCfclfc^Si^-r 
^o<>^xi*4RlSE» (fc-tffl) <0Wfi, >»/t,DJL 



D'O* yi^yU£«<t£«K 0q*.(i ( t -/fA^T i K) (t h7> 
^-y^cOJyx-^) -1.2 -i* > iM ? 
( t -7f^7 = K) (f h?>f ^-l , ->^o / <> 
5> ^i-yU) - 1. 2 -i* >>*-r>l/?-* +A>~ (/T^T i K) 

(fh5>f/i/- n >^n^>^ yjmiyU) - 1. 2 - ^ ? > >* ^ 

?o^>?yxxA) - 1. 2-3.9 fr1-9 

? > 7<-/W ( t -Zfl-AsT i K) 5/*OS* /t/ (r f-yU- *7 * 

- •> ? o^>$» ^ J^/IO > ^ >/3- 1 )/.->''\>//k (Kvi/yl/7 
i K) VST** (fF7/^-(l , -->?D^>?^l') >7> 

-77* - ■> ? o ^ > * y x— ;W) •>7>^3X7/.^>y 

WiLlfis? WO? V 3L—t\,--r foil >y-f/k y^o^y^x 



His 9 o^*1f -C>^>. f h7t KD7 7>, yxf-/Ux-f;K 

^x«7 ';-yut8**a, /^y >ft>^ 0*0 9 »3--)\,$ £ mn&*'& 

I »Xli?BDSlo&acD7yU+yUXJi7 'J T fr* Ml* Z 
fiS^&S-Sgffi \utz7 fr*A>*)*'j i+Tkif?*} =. J r-t\>ftm&'Vir>Z. m 

'^^yu^^E(att7~^>^dt;. »i U*7-;T>fi*?g*W-*-* 

&«xti> Kt037*^r^T^^6*-©Ettfst*^^^■^■ 57x 

(5? 3 — i omiitt? >9-r<< y&nv-h** » ^ss-fku? c 
#i{i2-oofiX?7^/s^r4^i:^5£$n, -euT^©7-^>ti^u7^ 
>tt. ^*^7< >ttX«7-e^u>t±©^ia?D2SXtitec!>*tto5yu-f' 
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S£r*<t&^iafc*,;*>A,Ji}*OTA<K irUT?<0 > ftlC7^*>ffi 

(L-H) • [A] ' 

L la © /W a i£ « x- h *) . 
<L-H) KBT^O, *UT 

.fcOfrf* L<ia [A] li, 
[M* Qqj - 

Oil. SiwcttiT UT'W K^-f K, >r>u4-yi/7 £ K„ '^y 

t/&#»2 0*-C<&«» t Ko/j/i,t*/t/iJ-c*<5. iU Qta 1 
-^_h©'*oy >{fc®JTtttt< ^-UTqJiM- ©J5?fl5J:0 1 * 
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-Hit. 

(L-H) * [BQJ - 

a*, 

(L-H) *liyu>^fvK»T*^ 

xW^-?Af C3. 5- *- h 'j7/^D^yt, 7a 

WxllN.N-xy^^T-'J^^A^ f-57 ^A-tfL/- K N. 
N-yxW-^9/.f h77x-^t:u- K N.N- 2. 4. 6 



-'O^yf ^7 -'J-'JAf f-77i- U— h 3? ; v7 /I/* ;UT 
M*.f* ( i -7*0 fc'AO T>*r~VI*7- Vz>** 

r h77i-/vt:i/- f-^ ; Rtf h 'J 7 'J -n*** 

miting charge separated structur 




c p*ia. mi: d s *S£«5£t*S£lt^* vi-/nx 

t;x, egwxfaBfts^T^iis^a-c^o. *<oja^sia 2 osst 
®?McttiB?€-fru ttdcttbx. c p *Rc/zfa— isictf ^>xiS£ 

fflSttuied ring systenj'fc&tf U : 



x la. ^n^nas lx 3 OfliTo**ji5^i wt57 -^ > tt 

nli. 0. 1. 2. 3Xia4T£0. M©«?ffij;>,2^< : * L 

T 

XA* ia. XB (C,F,),T**. 




tttX^5l*tt^*l*UT-XB (C.F.) ,tt87-t^«ft 

ce«r©^.«-cra. M»«a. +»i=«M*»tt*ftTi**i,BTKtt# 
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^ £-j&j-A3^l£tt>W ;.»Tfe4. -7- 0 J. Am. 

Chem. Soc. 1 99 1. 1 1 3. 3 6 2 3-3 6 2 5»:fci»t, 
i&fcaVnt* itjvn ; ■£ > ( z i rconocenes) a^T/U*^ 

^^*aa43-co?7c*^^K3»0l-^'-N-rsmR<O-r'<T(i. 1 9 89 
IS^Ii. «1£&«g3tt (active metal site) i<JiO 

< ^nn i^i^ni, ttiftt&, i-3<o>?o~c> 

? yxiAio ioxu*nfcjj:©a!5gxtiai!a£n/;&Kii, 
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t ro i d) li yxz^j/;(iajft.> ? 

S*Rjfi£t5IS?*o©X, Y£/c<i Zg«cD*n*ti<D¥^,>: UTS 

<0 te^K&T t CO m © ft 8? & 13 m t* S X 49 ® tTr O « & Ift 7? & IC J: 0 £ 
0@fft©fc»©f6jm$n/:aftJB#£*f LTt*a, tfiKli. lo$ 



«fcffiL< (il 0 5* J:0 t>'h$ <, ^Kfrfi L < li 1 0 0" 

'h $ i >t6)m s n fc arc jb« *n ux i . 

raaticimi^ teases <wxi*, *®*§»*3. 
9 1 4.3 4 2^icie«E$n/c^aRfcsEa) tmt*. i*2s>tttt* 

Ti^fl^^i^'J'- (Mw/Mn4'«1.5-»2.5) 3&«H 



UT. »it<li8««T, ^ic»£ L< li6JKJIitT. flfctfiLOi 

-RWi-tt. -ciciEH^n^ST^^u^-^asiii-r*/:*!-, Mw/ 

Mn*it*3?Wfi*i;«mL^oI I0 /I ,**185r4Zt{i, SitS^ 
*efgtt»^*lifc^4*-^-aiK<i. Iff* L< URJtSto^S 

' < ? ^gits Tie ^ ee 4 a tar j: o jb; i 

C//X« C ,~-C lB « 7 -tr t is 's&T-ma* J C «~ C , , 

r«*>f.y 7-«xfb>i^< t u io©±iec,-c IB cr)a-* 

U7< >&C//XliC J -C, B <D7-b^L/>tt^*S?0* 
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*ft^icJ:-,T^ffl<r*^$n4*y^-<t lt«, PJxji. 
>tt^^ftj^y-7-. 7*?-u>tt<fc£8k ^axii?ma^i>a> 

C i.©a 1/7 4 ftf'xf-l/ 1 - T'n'O, -fy^f l/>, 
^L/>, yo^>, 4 y^f U l-T'-rVs 1 -'s + ir 4-> 
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tttf»3. 9 1 4.3 4 2^KBfl;f*&*iTi>S. £&K£2g<*. 4,* < t 
*i£**l 0 0 0*»EE (lOOMPa) T*>*. £gtt*f*\ Sflft. 
««*<Sits^r (in situ) m^nsciij, frf£ 



7t^<-xh>^^d9>7 7 ^<- im*.nxmnrm4. 3 4 

0.563^;J?4.66 3.220^:»4.668.566^: Xli* 
4. 3 2 2. 0 2 7^»CKH©&) Rtfy>utt*7 T -f '<- (gel 
spun fiber) (#®«!*SJ 4 . 4 1 3. 1 1 0 ^l-KttcDJfc* 
tt#) ) ;«?SRC/7«fli0^73r *B^^»3.4 8 5. 7 0 

v-ii, 9-ft-sc;y-7*^' ^--r* v^aox. ^iraa 
<ftK.i-:i/x*-u>&fi£fc) Rtf***:.;^- («^.^ 

tafflC^-tttt^r^l^TS^tiitO) «(*WibTU. * 

®«I*J&4. 0 7 6. 6 9 &**<D7j&iz J:or53ia$#iS4?';v-, ffio 



fflHDP ERCf/XUL L DP Eli»Hjattte^«3^©Ctffii;i»t*T» 
fct*t\ Winy < a,i») *»S/c^irffli^ti*l9aJ« 

3^3 O-SOH/fei-rAOt^ril^^fflt^Ci^T^i. 7 i >, 

i3>><—-frt 9 }&\istZ, f h7>W?0^>^yX> (C, 

Me 4 H,) RU"; f-)Af h7>^y?D^>^7xi K (L i (C, 
M e « H ) ) ^ag»-T5ii5aJO^^i:LTti. • jlA - 7i>K'; 7 
9>.(C. M. Fendrick et al. ) Ci^rOrgan 
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ometa I 1 icsj 3. 819 (1984) lc£tS£ttTt*<5 t>© 

VS&ZtiZ a h V 9 o i) U K (Ti C 1 ,) 1*7* K 1 ; * 

x t (TiCI, (THF) ,) tt, x* - - . 

7>77~ ( E . L. Manzer)<5f!norg. Syn.J 21, 
1 3 5 (1 9 8 2) fCEtt$nfc35ft<CStoT. t*#T iCI^TH 

£fSWl~4 

SI SB : L i (CMe^H) ©SSifi 

£8 :? 3 V -y h *© 3 ^ 7 7 * = ic l 8 . 34g«OC, 

Me«H,. 800ml <0^>*>&C/5 0 0 m J Oi-t/^^AU:. 
7^X3<oJt88i:lia«l3 >t=>^-, «tttf>«f*3£HRC/6 3m J 09 
2. 5Mcon-BuL i >««E©A fcSUf «&J)0iSU|.A<** * 

ffiBuL i ^atsrairfcfc^TfflTSftjL*:. ^S»r«^ctl5*< 
£f£L/; 0 *fc*J>t:* Rfo*»C#)l 0 0 0ml 4>^>? > 

^ifiioLT^tot^o '0*>©*Saatt78K ttjSS&tfcfcKfc/c, 

/*L*UTi*K*aeETT«:iSi*tf/;. 14. 8 9g©Li (CjMe,H) 

&®£>titz (78«) o 

»2&»: CMe.HS iMe.C I CDMtf 
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?*4>-C. 250ml <DTH F ±±£ tj :^ y ^ Xt v 7 

5-'<-OAo/: 5 0 0 m I O •> ^ t/>^5^3iji|; 30. 0 g©L 
i (C,Me«H) Un/:, £fctgU3 Om I CDMe.S i C 1 

S i C I i-tt^^li^floU/Co K£i3£Tfcfc/r£ itt 

lift®* 0 z4HcA*ifc. *4 AsVuotmtHsfi >CJ: Stt 

4>*C,Me,HS i Me, C <4 6. 8 3 g : 9 2. 9%). 

S3 : C»Me,HS iMe,NHt-B u©&f& 

i >Rtf 2 1 0m J <DTHF^AU:. C t Me ( HSiMe, 
CI (2 5. 4 7 g) *3~-4Gimt>VT&i*izt&te&cp\zmTLtz l , 

T^5C,Me«HS iMe.NHt-Bui'K,^; (2 6. 96g : 9 0. 
8K) 0 

»4S«: [MgC 1] , [Me 4 CiS i MeiN t-Bu] (THF), 

Dt>7^i/d^i!HSi;J;5 2 5 0ml 07 7X3i:ftAU;. 
x~r**:«ffT-Cte£LA:8U 5 0mlcoh 



/Vx> : TH FiSottl (4 : 1 (Sfflit) ) *flnx> *<0»3. 5 0 g 
OMe,HC,S i Me.NH t-Bu^/: e ffiiS 366 

*#i***>* >Tft»U «ETT5EjtS<*-£fc„ Gfe<Dtt 
3fcli [MgCl] , (Me «C,S i Me ,N t-B u] (THF) «<hJ3J£ 
Sftfc («I* : 6. 7 g) . 

5B5SP&: (CMe^SiMcNt-Bu) ] TiCI ,©Mfc 

?*<*>T% 0. 50«OTi CI, (THF) ,*!0mlO 
THF4i-cS?.«$^/c. 0.6 9 gOEtt© [MgC I ] » [Me,C, 
SiMe.Nt-Bu] (THF) ,*1nx.tz. "T«fe^ 

t>SEt>«ics:^u^. i5»ao. 3 5 g©A g c 1 *ttstt*ran*.fc. 
Hsica^HR^ < ^ 5, 9-rc^»i3fei-ge<tu/;- 1. sonata, th 

F^«ETT»4U 35«fe©St*^aofc 0 h*x> (2 0ml) * 

t*0. 5 1 g («t«) &&->tz. 1 H N M R IZJ: 0 [C»M e .(S i Me , 
Nt-Bu)) TiCI 

38 6©® : [CjMe* (S i Me, Nt-Bu) ] T i M e 
^rgil^ffiSRCD^o-T**-:? ?x*-c\ 9. 03 1 g© [C,Me< 
(M e tS t Nt-Bu) 3 TiCi,^25 0ml ©7 x Z3 ic^ifl L, 
* It 1 0 0m 1 ©TH FKtetf ;<Di8ia^rD-7't:-/^ 
7 -tf-cpic i 5»r«»lAn^ciicj: 0-2 STic^inu^o 

£0$n/;fS«ir 3 5m I © 1. 4 MOM e M g B r (O h;tx>/THF 
(75/2 5) 5ft«^?J3«r2 0^^L2 5^Wm»L. 



*ttz. ±f8Lm*i>9 > (4x5 0ml) -CfSHiL^LTttaU/^ 

ieJft^2R£/3 0fc*!>OA«Kt* CCMe* (S IMe.Nt-Bu) 3 
T i Me,«D««[©aiiartKiTOiior>T'^4„ 

7fitt5B«TO^D-y^ 7 ^X«t>T. 1 0. 6 7 6 9 g©3*Slk 
*9s<Dy h^t Ko7^>fttn«ir (TICI,(THF),)tltf, 
h/t/©7 3 7> nizt^3 0 0mlOTHF*t^7'i-i: L/c. C<D^. 
^ 'j-irSiSTl 7. 4 0 2 gOEt*© [MgCl] , [Nt-BuSi 
MeiCMe,] (THF) ,*mx.tz. 2 0 0 m l<oT H F *t£Et*£ 

J5^ec»>ait^fe©j§ja*s/^ s^Rna^Lfuiicg. 23mio 

1. SeMOCH.CLjOTHFfgS^ii, SSlClSt^feJCfe 
i}^^->tz 0 RJo£DC©af»-C2 0<il'L3 0j)W«l**tti^; B ftir 
6 1. 8m I CD 1. 4MCDM e Mg B r (D h/t/JL>/TH F (7 5/2 
5) fci«£i£JB5K«fc Oto^.^,. 2 0Ct>L3 0»WWf?^«t^/:atjg 
K?:SSTTI»*LHE-bT@*^«2:S$^^ 0 ? > (8x 

5 0ml) T-tedJU -E-LTiSiaL/Co iff«t«~«<CUT^ LT^>^ 

^ttf«4©/c*i>©^HJS{* (C,Me,(SiMe,Nt-Bu)jTi 
M e ,©Sfc©33iaiilitT© t »; t * 6. 

*Stt£ffiJR©7'o-7'.-t-: v ^ ^.*T. 4. 8108gOTiC I] 
(THF) ,f 500mlO7773i:i>ft 130ml © T H F&TZ. 
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5 »i-ir Ltz. M©7 5x:3*T8. OOOgO [MgCI] ,[Nt- 
BuSiMcCMe.) (THF) »f 1 5 Om I ©THFi:/S»*t 

OTTK&tPLfco (MgCI) , [Nt-Bu 
SiMe,C,Mc 4 ] (THF) ,©THFfgfc*l 5 aWWcfcfc T i> 
-^-u^igUTT i C 1 i (THF) ,^5'j-OA-7t^577^3 
K#L*o COgJt^l. 5 ^Mflttftt *£>R3Kaj£iiO*C 

30*Ci:^£flU*LT4. 16ml©l. 56MOCH,CL,OTHF 

iSKIi- 1 0T*T±#L^. <*K£fl;jR&«>j£P|t/-4 CCKfttflL 
*UT27. 81ml0i. 4MOMeMgBrOh/H>/THF (7 
5/2 5) /Sttfc&JHSlCtOto*. *LTS^, 2a0r*«3*i5]ic*> 

* Xt~mL*ZT'3i&LVl*:'<>9 > (4x50ml) -ClfitiSL*UT£ 

*tf J SOPAR T "E : jl? 7>*±M) ICfctf Li&0/:^ffii:f 
ffi £ 



7-500622 (16) 
-&^»:a/u-r* n&w i - 4 ii, *n**u 1 2 5 

0ppm^->^7f7U- K 2 0 0 p pmOIRGANOX 
10 1 O&tfl 6 00ppm©I RGAFOS 1 6 8 lc«k T£2g<b 
I RGAFOS 16 8«»iBBfctt35a3nT, IRGANOX 

ioi ott»«»r.V7x;-Assa (*u.i*. :r^*x 

3 • (3, 5 - *J - t - - 4 - t K K+>7i-;^Bf*j);- 

h) ) ) T*>*. ^-tt<Djg»-c<6#K JS)& 

<4) Re/**!*, (3) £ n* file. 

-- ^<d*m/-z. (15) u-*ic*n* 0 asttKli. 

C.~C,,l&foa<t*»S>«6?& (1) (fli*.!*. ISOPAR 
E : i*V>tt«) a^t;7- (2) *SW-r*<, fcasCTlTliri 

*y^-<*i - t^f>T*5 e Kftmm&m&®> (6) 

o) izmmmzinAztxtz. &mnt* m Rc/#*m ( 8 ) tnm 

*»Wl~4©ft&££rri, R*CS<06E7Jli. ^4 90psigr- 
RfcB* b 'J -a (14) (10) 



*&sc*x&vfiiiRmm£Qim (i 3) *>*a«*tifc„ 
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U>^?SiSS (lbs/hour) 3.2 3. B 3.6 3.B 

(**S) 12 3 0 0 0 

3*55/^* u vit **> 0.05* 0.072 0.083 0.019 

J»8'a/iVuy]t (lfiS9) 3.5 7.< «.7 8 .7 



0.00025 0.0005 0.00) 0.OO1 
S3 1.7 2.< <. 8 



(**) 
ntetfSfl (ol/oin) 



0.001 0.001 0.002 0.002 
2.3 J. 3 6 u. 9 



KESSSK (-c) 
*">iaK (2S«) 



IK ISO |60 200 

2. 55 3.59 0.36 i . 9t 



=.&$}<D J 2 («/10 oin) 
(«/«3) 



1.22 0.95 1.18 0.25 
0.303 0.354 0.95< 0.953 



£SS)*0 I 10/ I 2 



6 5 7.4 u.8 |5.| 
l.SS 1.95 2 09 » f,7 



ft 5 . 



-15- 



(ifl/>+.*#'j7-) © ,J CNMR*-<? h/Hi, ad 
*;r:L/io Stt^flttli. ffliS L/: 7 (Randa I ! ) (D75&: 

£ ft* I* Attsr * ') x *■ ^ > i= *»- ^ * c ft * ©#«» *t*ai-f * ^ t 

14 1 (IB2 9 2M) *ffli»*<t. 

(lO.OOOi^ftSOO^) = 

C ((l/3)(a)) /T,.,) ] xlO* 

li*2#S5feKT*>9. Z<D-*>7Jl«PZ>Eki&(0$1£<0&tt 10.000 
<B©fcj&£9 3. 4X11 3 . 0 0 0@©«*SOO. 3 4iOfitt<0»« 

TMfi£ftfcSe£^irl3tt-C£*tf 9i^u>-c<o&» lttSW7. 8R 

c/9ii. t nt*na*fl)T^-f - /5 -a^i: J: 4 / □ >7 ^ /vl. 

fflttHST*5J).OWLEX2 0 4 5 A, ATTANE 4 2 0 IRt/AT 
TANE 4 4 0 3 {Zti±li£T-f •^•J-ti^^-ft 

it*SM7l*. 200ppmOlRGANOX 1010R^1600 
ppmOlRCAFOS 1 6 8 CJ: o TSS (fc $ ft, itttW8 



»ft¥7-500622 (16) 

Z5.C/9I1. 2 0 0 p pmO 1 RG ANOX lOlORtfSOOppm 
OPEPQtSSftin/:. PEPOii. > K ■ V;/i^«To 
9. ££#11. fh7 + ^ (2.4 • y - t - ^/U) - 4. 

a 2 

a ' ^ y_s_ gs ,^7 &_8 fe9 

I 2 (s/10 ein. ) ! J ! » 0.7S 

EE (s/cc3) 0.S2 0.902 0.92 0.912 0.S05 

J 10/ I 2 9.<5 7.61 7. B-8 8.2 8.7 

Mv/Mn 1.S7 2.09 3.5-3.8 3.8 3.B-* 



i£K*<f-*-*it«$0*l7 (S2^^) U> * /r #X • -< ? X h v> a > • 
(GER) KJ^T* 1 9 0T0. 0 2 9 6-f >f 2^2 

0 L/D?<<£m^TW&Zt\tz 0 7"Dt-/>>^"f>f7^ (P 

1 ) li. fft&LtzJ: 71c. 2.15xl0»dy n / c m»<DJimtf ©tf 

0 3i:jnL/:i^i:, ^A.ffrifiiBCA^-iatir £fe*a_L^ -5 c t*^r. ^A, 

li N ^dx • /ii/h77^t-i^:0tt»!>5B!|©, tfA,Ufrfo*7<!:tt 
JtT*i*A.Sr««©ifctt*;f>*\ 1 3?fcW5<OP 1 #lfc«W7fiDP J -k 9 

2 OKkfi^cti. 5©> * h7 5 + tztt-> + -9 x 

5©3»1£#ii.fccr> /i/hf >i/ a > (MT) Ji, it« Pf 7 © -e ft -t 9 & 



a 3 



1 2 Ci/10 oin) 1 , 

* 10/ I 2 9.<5 7.8-8 

P I (kpoise) n 15 

>^h-r^>.> ( |oa ) |.89 1.21 

0. 1 rEd/aee-COSSfeS: 242.5 " e82.fi' 
Cdrne/CD2) 

O CM F*B,^tf ^StSK > 1556 336 

(i/sec) (awrer) 

O CNf F*3,-?^>CBtIC73 0.452 0.366 
(MP t > 

O S M F **fZ7l-t£ A* S jESE > 1 566 2^628 

OSM F**e,«?*A.BTiS77 J50.452 it)0.2S 

-QLE-&J 
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£<5rfy^-U, ^'-fnMJ-y 3 >. (GER) 
,:i ^ T > 1 9 OTTO. 0 2 96-f>ta©20 L/D^^ffli>t 

ffdisn/c rot 7 »/. -o^-,?* (Pi) ji. k^l/cj:? 

K, 2.15x1 O'd y n/cm J Jlffil7©tf^KlS;frT#££nfc. 



Jtl ¥7-500622 (17) 

a 4 



— £ C g*?filfi »S»^R_ 

I 2 (f/10 ain) 1 o.76 

1 10/1 2 7.B1 8.7 

P I (fcpotse) U , 5 

(cos) i.<s |.39 

O. J rid/secY KS| iS2i 
(dyne/co2) 

O C M F *SS »? A. 3J & i£ uss 652 
Cl/sec) 

O C M F*ES " -tf A, BrfiS 2? o.<3l 0.323 
(MP.) 

(l/sec) 

o sm F+*arr* A.&ton o.sss 0.290 
(MP a > 



CT-a, *!3.23xl0«dyn/cm'(0.323MPa) 

it»W9 ttt^Tfrn ^)Kt^^B^^sc;-^^^B^«ffT^sc o<6*>t 

(MT) t>\ ittZm9<0*tljL*)a*^Kz£bil-T-1ST'£K 

/- : 

rHNEl,J ' [MeB (CiF») ,] -<D33ifc 
100mlO7?X3i;i. OOgOMJ* (^>^7/t/^D7x- 
#o> (l. 95; 'J*^) 0ml >££AL 

1. 5mfOMeLi ( i? jl =f- jv jh - ^ ;t/t^r 1 . 4 M, 
2. 1 1. 07§ffl)J25tTa«Bi:J:!)jD^/:. 

5:3 0m I <D-0?>-c2®ft*U t LTa2*T 2 l*BB««LT. 



* 0. 5MOHNEt,CI TKfctt ( 2 0 i «J l 0 3*) 4 Oil 

£BH*T#iPL* 0 3£cafe®#3lfi3tf Lfczti3*ija<£/fc Ufc 0 29t 
t*K, fciSKj:>>EiBS5*3lai>*LT0. 5MOHNE t,C I 7kfc« 
2 0 i 'J >) ? h^T20ft*U »^0S7KT2®tt*U/c o 
S32<P. 2 5tTl 5^ISJRtKU. »5fctt©a€>ffi<* (0. 7 7 g. 
63») fcfifc. *n<i. mm*) h n^^T b (-;> 

9 7**07 x-/u) y^yu+ru- h*ST^4t|S]S$n/c 0 

[HNEt,JM(79A) B (C,F») ,J ODSJiS 
100ml«75X3i:l. OOgOh'jx > ? 7 /u* a ? ^ ^ 
#0 -y (1. 95; y*/u) RC/4 0 ml Oja*^>^ >^ ftA L 
SPiJ, 2. 05mliD(7^)MgBr (V jv*- ^ 
Tl. 0M, 2. 05;HA, 1. 0 5^fi) *2 STT^WSlcj: 

ttl*O«^30mlcD'<>^ >T2@^b, * ^TW$.tpt?2**TSlM 

iflLTfcWcO. 5M0HNEt,Cl (20: 'J l 0 ^ 

iS) 4 0ml *mi>Tft£OLfz a tt»»tSfe©fctf<3l* Lfctt«tt4< 

iSStCJ: OSJU^^m^-e IT 0. 5MOHNE t 3 C I« 
«t2 0 5 U »; , h^T2Is)&^L. i>rirjKS7H-c20gt^U/c. fflff^ 
^ffiQffi*. 25ttl S^KJKtKU. -c-^ (0. 3 

9 g. 3 0?<) ^acrj h •Jzf^y^t-Oi.h 
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7-500622 (18) 

£5 



iStt ( ! so p ar e iryyy - a/W±33) ayi-t?f>3 

tHlc/i5*^s 7 5ml <D^>^^^Jux/:. 

f?K3R ips i j tl^mSli. iSttRCM >CD2: 
fix**,** 1 2 0 0 ml ££t/2 'J * h/^R£SK**£i&jtoOfc 

S^S^iflflEcffl^L^LT^a^EEASTifU^^toi/;,, c ft h 

axwcfei'-c. 14 or©iaa*irfct^r^s oops i gti»i-s 
is >« an::*! t^ittwis. K^-ftr-^x^TO. o 

0 5 0M & ( I SO PAR EXfi h;t>^ >*) £^3© 

(ISOPAR EX 14 h/Px >4>) ^CrtiH-riC tie 

LA:. m*3<D^r«1££*&rr£-*K * LT&frBiSiftfcEJo 

mgW»S7 x y-*%«H:l*jtM (IRCANOX 1010 



it IS ^ • 


H j 




ISOPAR E 










(ipsi) 


( g ) 




( B ) 




< K > 


< R/r Ti) 


10A* 


50 


38 




820 




39.6 


330. 689 


1IA* 


25 


38 




820 




70. 1 


390. 257 


12A* 


35 


38 




820 




46. 4 


258. 316 


I3A* 


20 


38 




820 




48.8 


271.677 


I4A* 


35 


30 




828 




52.1 


290. 049 


15A* 


27 


38 




320 




36. 5 


152. 401 


16A** 


26 


38 




820 




47.8 


266. 110 


17B*** 


35 


40 




818 




19.7 


41. 127 


1SB*** 


50 


40 




818 




19. 7 


41. 127 


!9B**« 


25 


40 




818 




18.3 


38. 204 


A= [ (C 5 


Me,) 


S i Me jN 


C t 


-3 u) ] 


T 


i M e ,<E>&«tg{* 


(US P* 


8 0 2 












B= [ (C, 


M e «) 


S i Me ,N 


( t 


— B u ) 3 


T 


i c 1 


(U S P' 


7 9 8 «?R) 












[ E t 3 


NH1 * 


[ (7 V /I/) 


B 


(C.F S ) ; 


.] 






(U S P' 


8 0 2#SP.) 












* * = [E t 


: iNH) 


* [ (Me) 


B 


(C.F,) ; 


.3 






(U S P' 


8 0 2 SB) 














: y (MAO) 








(U S P' 


7 9 8M) 













u 5 0 0 p s i g-T-S 



£5 A 





§S<* 




IrganoxlOlO 
(ppn) 


10A* 


2.5 


2.5 


2500 


11A* 


3. 75 


3.75 


1400 


12A* 


3.75 


3. 75 


2200 


m* 


3. 75 


3.75 


2000 


14A* 


3.75 


3.75 


1900 


15A* 


5 


5 


2700 


I6A** 


a. 75 


3.75 


2000 


17B*** 


10 


5000 


5000 


I8B*** 


10 


5000 


5000 


19B*** 


10 


5000 


5500 



A= [ (C,Me 4 ) S i M e ,N (t-Bu) ] T i M e a<3&18 *8t* 

(U S P" 8 0 2 £f?) 
B = [ (C s Me,) SiMeaN (l-Bu) ] T i C I iC&^ttt* 

(US P' 7 98«?£l) 
*« [ E t 3 N H ] ' ( (7 B (C.F,) ,) 

(USP' 8 02ffra.) 

* *= ( E t jN H] * [ (Me) B (C.F,) ,] -CD&teftg 
(USP* 8 0 2S?®) 

* * * = y l-jVTJU i J * * > (MAO) 
(USP" 7 98^.^) 

SlDSSKli^l 4 OtT-S 

u> 7J lift 5 0 0 p s i gT-£ 



S«lis M«0"gic?p$*i-ct^ J: ? ir-eft-Fft l 90X:T20OL 

/drc/180' oaaAftet^wr-siagio. 0 2 9 6-f 

BH^T^* • -f h/U-i; a > - L.^fy-.^- (GER) £i8UTJ«P 
Laj$ti/C„ OCMFU-tf^lCa^-^ltf&KcDr o ^ h*^ffi»{C 

C^r*>»?. ^ fcliOCMFIi^BSlC JiitBBCj: 0 Bfl t, friz & & T ^ 
ItRWl 0-1 9cDKttlS*£^^. 
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S6 





] , 




(Iio/Ii) 


ilw/lin 


OGHF 


OGBF 




Cg/10 




-4. 63 






+*• A Mi 




#) 








ias in. 
(sec* 1 ) 


kjTi 
(MPa) 


10 


4. 52 


5. 62 


0 99 


1 856 


7HR 
' UO 


0. 344 


11 


0. 67 


6 39 


1. 76 


j 834 


t 1 9 


0. 323 


12 


2. 24 


5. 62 


0. 99 


1 g2g 


300 


0. 323 


13 


2. 86 


5. 60 


0. 97 


1. 722 


<J3 f 


0. 323 


14 


3. 25 


5. 66 


1. 03 


I. 827 




0. 302 


1 c 
JD 


1. 31 


5. 67 


1. 04 


1. 718 


227 


0. 302 


16 


1.97 


5.7 


1.07 


1.763 


275 


0. 302 


17 


0. 36 


12. 98 


8. 35 


5. 934 


<29 


<0. 086 


18 


0.40 


13. 34 


8.71 


5. 148 


<11. 08 


(0. 086 


19 


0. 13 


13. 25 


8. 62 


6. 824 


<10. 39 


<0. 086 



IfcttHl 0- 1 6tt, #Sms*Sl5. 0 6 4. 8 0 2 

«W1 7-1 9li. ±E©£fc»K *E*ISr585. 0 2 6. 7 9 8f 
'^-Wli, SfCS^S^lCfc^-Tiif- U >ffl«U. #j8. 4'<--fc 
344MPa (3. 4 4 x 1 O'd y n/cm') iiSLl^XIJ*n« 



7-500622 (19) 

ZfftlCfc^T, £;5*<{&l>li9T£*£%;t*nT^* 0 ****** 

©rtSt&©B«lc*JLT(ftl'fe© (JtlfeWl) T, 12. 6/<-*>|. 
0 2 6. 7 9 8f (Canichtt) CJs^Ttt^^ftiJ:?!:, A, 

»fc**fcC©J:7/.itt;**y ^-<0 I u/ I t it«. ft*©^-^ 
Mn) ^Jttttl-r-SirCt^TiS/JDrS. 

mmw2 oat/ifc«gii2 1 
*5e^»r«4oTMia$n^2oofff^/xi^u>/i _ 3t -^^ >#1J 

ct- k t - h >-yuzg« (nmw2 oac/2 

2RCflte«2 lSC/2 3 6<l2J5u^^n4) , a«^iS] (MD) Jkif 
«*fl*tt (CD) (PUtfSJ&wt*, a9»rJ^^t/RcF^ > 

r*) TO?ft4. lfe<D7</UAfttt, «itW?St6«tt, 
?IS*S&. 2 0«ifciRRC/«;«4fttt,* ^K»$tii 0 



*Jl::8iKTfc** y ^-Rtf 2^©itlRB8Sa<TK<BfloX&f**ffii*T 
Eg a n^D^?>7^/Ui*5>f>tJ: •) flcX£n&» 
E22 * 

3-f >f (7. 6 cm) <D?<< 

30: * + v -f 

2 5RPMOj?t!Jffla« 

4 6 0 ' F (2 3 8t) ©iSWfiK 

1 i : J 

2. 5-T>f (31. 7 cm) 

12. 5-f>f- (31. 7cm) 07ox^0<!5|* 

0^1-7^ >©iB5S«i2fiiS!l£83Mf 5 - * 0 12. 5 (3 
1. 7 cm) irtftt-r*. fftiJiSff, WE&£/»2Jft»B (T>^7) 



3 7 





■StiSW 2 0 


1USW2 1 


n&&\2 2 


it«$*09 2 3 


It(g/10#) 


1 


1 


1 


0.8 




0. 92 


0. 92 


0. 902 


0. 905 


in/ii 


9.45 




7.61 


8. 7 


li«/Vn 


2 


Kb 


2 


#15 




4 oo# y 


*> <D 2 r>fr *itz-X 










«8 














3?te«2 0 


31 $6812 0 


ifcC?« 2 1 


ifc**J2 1 




MD 


CD 


MD 


C D 




1391 


1340 


1509 


1593 


(psi) 












7194 


5861 


6698 


6854 


(psi) 










8>tf(s) 


650 


668 


631 


723 


■V 


18. 990 


19. 997 


23. 086 


23. 524 


(psi) 










PPT»§f» 


5.9 


6.8 


6.4 


6.5 


(g) 











♦ Puncture Propagation Tear (««££$]«) 
MD: m&tjft 

CD : tt^rsi 
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£9 





3?»W2 0 


itf2W2 1 


r£l£A (g) 


472 


454 


59* (g) 


235 


275 


awa: («) 


71 


68 


SO 


3.1 


6.4 


20* MR 


114 


81 


ttS (g) 


148 


134 



Zfa >7 a fri+<DlmX<»ffi, IS)-©* ? ^ ( 2 5 r p m) 

Raisl-Oiga^^icfc^T, item 2 1 TUtt5 8 7 v<7<3i!i;*778 
P *Xfl»tiift©Wi£A<tfi3 5 0 0 p s iT*0* LX5?teW2 OXtttf) 
4 8 7 ©tt^jSSIlf, #EE6<J$2 5 5 0 p s i t 

IS)-©** y »-a&Cfci«T. IftfcatS/.i. HSSW2 O*<ittt0<J2 
1 «fc 0 bX??i£W2 OttifctCtfll IJl 0 <> J: 0»t*#>^ 

tt*^fft5 ("Tfc*)*.. X ? »j a - 1 HlrJ&fc 0 «fc < V — 

©IpSg— U # ') iitfJLT. 9 flic* b — h •> - /HJflteiS«S t/fc 



^£¥7-500622 (20) 

3SJfeffl2 4RCf 2 5 

ttfc#i::fc«*T*»S*E**rftil«*^JSO 7/7 7 6. 1 3 0%tK 

XM££*i* 0 6Hfctt [C,Me«(SiMe,Nt-Bu)] T i Me , 
a<*K{fc«*x***limrFaira*^#0 7/7 7 6. 1 3 O^XKiC 

^o^^/U) (B : TieDitli2 : 1) R MM A 0 (Al : 

T i <Oit\tA : 1) Xfc*. £te*J2 R£3Srt ©i ^ u 

6<X&*. HtefW2 5ia*-ti**tl 2 5 0 ppmO?77«j> 

2 0 0 ppmOI rganoxlOl02&C/1600p 
pmol rgafos tB 168i:J: 05Sft$n5 o I r g a f o s ™ 
1 6 8li*X7 7 ^ h&TZitmTf, »K IrganoxlOlOK. » 
I#'J7 *-/-*3cSft»l (W*tf-r + ^ (> *U>3- (3. 5 
-^-t - 7^-^-4 - k Ko + ->7i-/l/yDt , *-h) ] y ? > ) 
t*5. SEj7J<t i>?'<1i<< *tt©ffifcX£*>|Sjy:©S! l SXfc*. 
&fegf 2 4RC/itttfrj2 6 



ifcRff»l2 6li. Zff-^itt KD*->h/l/x> (BHT) Rtf I r g a 
n o x 1 0 7 6*ft^3cS<tfflt LlSfti E x a c l ™<fct*9i8i« 
<£i? v >y I /j^TSKia^niif U>/1 -* ?x >#fi£t*x«*> 
£l0uii, 3gj&*)2 4 Rtf±ttt*I2 6©8HSttt£HRtfaJlK)iJttt 



&1 0 





H»W2 4 ifct8ffl26 


I,(g/lO^W) 


3.3 


3. 58 


fcSCCg/CB 1 ) 


0. 870 


0. 878 


I,o/I» 


7.61 


5.8 


U»/Hn 


1.97 


1.95 


PI (kPoise) 


3.2 


8.4 


a 0. 1 


87.7 


8.3 


rad/# Cdyn/cn 1 ) 








660 


2S0 


(sec") 













3S&PI2 4 titf2W2 6 li izfi&l b/; (Mw/Mn) . 



Sffiy ;UH75^^ + -©MJ6 (OSMFT2 6 4X«io) , Rl/^- 
^-<5iS^^^$*Wt4. -«C<i:U|?ftW2 4 6<&ttfl2 

bT©ttff£H-»}T**:*>KU*y h9v;>/jz^/i,x^? hoy- 

^- (RMS 8 0 0tf/U) A«fiBffl$n* 0 RMS 8 00 u, 

ftT190tT15'<-t>> K^WtfRyAix^-y^ 

0. l^U100rad/sec) -Cffiffl?n-5 0 ?a7U- Ki, 

-t*l^^l. 5-2mm0^t,nwrUKEffld/i4 I 

2 4*>^-*Rc/it* W 2 6©x-*Mi. ai l(^$#t, *bT06 
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" ^ T f OUUDcc / 




2 1 1 












* m * **• «V w V ># s *f 








>*U^r- (N*«Xft«2 4> li, ■•«l: B Qo©**»« 1 DI»/L 

"* ■ w *<M JJU X 1* 


(rad/sec) 






^ * y*J tS'J 




(poise) 


(poise) 




0. 1 


28290 


18990 




0. 1585 


28070 


18870 


^ > * * **/7 vj 


0.2512 


27630 


18950 




0. 3981 


27140 


18870 




0.631 


26450 


18840 






25560 


18800 




1.585 


24440 


18690 




2.512 


23140 


18540 




3. 981 


21700 


18310 


— ♦ -»» • «-# jk □ /j izr f v_ <jl y 2? fjj ^ 


6.31 


20170 


17960 




10 


18530 


17440 




15.85 


16790 


16660 




25. 12 


14960 


15620 




39. 81 


13070 


14310 


w> ™^«*Jttja Altera W^ItJeeIJ 


53. 1 


11180 


12750 




100 


9280 


10960 





h < ^# c tic, nm&i2 4 a^t^^fi^iH^wr sic 



$1 2 





HK50I2 5 


itf2W27 


I.<g/10»ffl) 


I. 01 


1. 1 


«K(8/co J ) 


0. 870 


0. 870 


I.t/Ii 


7. 62 


6. 06 


H«/ln 


1.98 


1.90 


PI (kPoise) 


7.9 


27.4 


a 0. 1 


964 


567.7 


rad/t» (dyn/ca*) 








781 


105 


(sec 1 ) 
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3?fflSW2 5 £it«W2 7 « £fl» Ufc &l«5)?ft&*i (Mw/Mn) . 
I »RC/ffiK*Wr*^ H««2 5<5P I li*t««2 7 © P I ©2 8 
S*T*> 9 , $ffi>/i/F7 7?ft-(De: Ofe*!>-C{i 7 4 3 K«J«0U, 
*LTfcfSW2 7 J: OWt^tfeSS-W-r*. C©Ci(i3ltSW2 4 #ifc 
U«2 7 iO(83fi»'i«Dltt^«t5Cttf.t. S®y /u h 75 ^ 

gfeCT2 8-3 7 



/;ifU>/l-7-f>3*ii7-Ti4 0 3?«Sfll2 8-3 5li*n<t* 
ft 1 2 5 0 p pm©*r7 'J >«/; ■/ 0 2 0 0 p p m 

©I rganoxlOlO^Sfiti. &13&CM3A 

-ErLTai 4li. H»«2 8-3 5E J: ») » ft 'J^-© 



fil 3 





(ffl«K) 


P EiSa 
(SM90 


ma 

(lbs/hr) 


U >lt 


28 


5.3 


6.0 


3.19 


0. 048 


29 


4. 2 


7.3 


3. 19 


0. 024 


30 


4.0 


8.9 


3. 19 


0. 028 


31 


3.5 


9.3 


3. 18 


0. 024 


32 


2.5 


10.6 


3. 20 


0. 027 


33 


2. 6 


10.7 


3. 18 


0. 007 


34 


I. 3 


10.5 


3. 19 


0. 027 


35 


1.0 


10.9 


3. 19 


0.010 
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CC) 








28 


170 


8.2 




25.5 


29 


172 


8. 1 




24.0 


30 


171 


7.1 




16.6 


31 


171 


7.2 




20. 1 


32 


no 


7. 1 




15.6 


33 


173 


7. 1 




16.7 


34 


145 


8.2 




17.8 


35 


158 


8.2 




18.8 


8 1 4 




f i 


!.,/!, 


S« 


Mw/M n 








(g/co J ) 




28 


1.08 


7.8 


0.9176 


2. 00 


29 


J. 02 


fi. 8 


0.9137 


2.17 


30 


0. 82 


9.2 


0. 9175 


2. 08 


31 


0. 79 


9. 4- 


0.9196 


2. 04 


32 


1.01 


10.6 


0. 9217 


2. 09 


33 


0.83 


12.4 


0. 9174 


2.31 


34 


0.54 


15.2 


0. 9201 


2. 12 


35 


0.62 


15.6 


0.9185 


2.32 
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®l\mteW2 8- 3 5<Oxf u^/yo^^^g^,.^^^^ 

^ (Mw/Mn) *HtfMCtfj2-C-X£-C*>-,T SjC 

& 1 5 Ci^JS&^f 2 8-3 5©OCMFRt/OSMFT©6S#-tf/,Ei£ 

# a a ei? ^ a, bt a a * $ . 



«1 5 





OGMF 


0 S MF 


28(tf ^Bfiftifc) 


2. ISMO'dyn/ca' 


4. 09xl0»dyn/c» l 


28<*/,»riaa) 


129. 8sec" 


668. 34sec-» 


29(-t*-A,Br£;&) 


l^xlO'dyn/o 1 . 


4.3xl0'dyn/cB* 




118. 8sec*' 


652. 1 sec" » 


3QCt*-A,»ifc;*?) 


1.08*10•dyn/c■ , 


4. SMOMyn/co* 


30(tt^KM) 


86. 12sec-» 


650. 7sec -» 




l.OBMQ^dyn/ci* 


>4. SxiO^dyn/ca 1 


3Ktf A,Hfiifi«) 


90. 45SCC-' 


>683 5 ec- 1 


32(-t*-A,HS£?j) 


1. S4«10*dyn/cB' 


3. 66*10*dyn/c«» 


320* x,»iiKfln 


178. 2sec"» 


673sec"' 




2. ISMO^dyn/c* 


m. 23xi0'dyn/c» 1 


33(tf^Bfia8t) 


235. 7scc-» 


tfj591sec-' 


34(ifA,*rtt;ft) 


1. 94xl0 , dyn/c.» 


3.44xl0*dyn/c«» 


34(^A,Bfi«a:) 


204. 13sec"' 


725. 23sec -» 


35 (i* A, 


1.94xl0*dyn/c» 1 


m. 26xl0•dyt>/ca , 


35Ct*->^*ii*J5r) 


274.46sec*» 


637. 7scc-' 


81 6RCM 6 A 


l*55»«3 6RC/3 7t 


5if U >/ 1 -7f>34! 



«1 6 







EfcS 












k* 










(Ibs/hr) 




36 


5.3 


5.8 


3. 20 


O. 035 


37 


1.3 


10.8 


3.19 


O.OIO 


& 1 6 A 




SttSSft 


J&WW/jl?- 


3* / -*-/ 




en 






^■1^7 ^ >lt 


36 


170 


8.1 




24.2 


37 


152 


8.2 




17 1 


SI 7 




1 > 


I ../ I » 




Mw/M n 




(8/ 10tf> 




(g/C) 




36 


0.59 


7.5 


0. 9201 


2. 06 


37 


1.03 


11.4 


0. 9146 


2. 22 



(Mw/M n ) li*tt<=|ft<. *HW»:*!l20iST*,T<,, *SJ 
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tea a e ^ -t*^ tn & h * ^ -r. 

s 1 8 



OGM F 



36(^«f5;ft) 

37(*rA,»r£7j) 



I. 94xl0 , dyn/co' 
52. 3sec " 
i. OaMOMyn/cn 1 
160. 5sec" 



0 S M F 



4.09xlO , dyn/cn» 
234. 45sec"' 
3. OMlO'dyn/on 1 
493. 9sec" 
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9 


14 




h 




10 



15 
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*g%3ft/;:3IJfeffll3 9 
IS§i:fcl^yDfl/><!:'J?<i<ii J ioflDC l -C„o-^U7^ 
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^6^4^ I 5 B 
PCT/US 9 2/0 8 8 1 2 

2. % 0J CO g ft 

3 . ft flP tU BSJ A 

r .-ft y h a - K • /^t*/^- 2 0 3 0 

4 . ft 31 A t 1 0 7 

(E W H^Eili® I T B 9 # 1 5 9 

b * a & $ £ fig 
ft £ C6078)^S± * B A ¥ * 
IS S 3585-2256 (114*3 «) 

] 9 9 3^7/? 8 B 

6 . &ttmm<r>B& 
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nli, 0. 1, 2, 3X(i4T*>K Mofig^fi J: 0 2 < : 

T 

UT 

mi*, »*xri6m*^Ttt9-t-UT2 oss-co* 

systea ; 




it*. 



R ' 




R * 



Eli. v-rftXttttarfco : 

T-;-yb, T 'j - >Xti 7/1/ 3 + •> 
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19. a) *<TCa, 



FT 




Mil. 7j »- □ j3--ji,&izt&&-fZi-? Vfc 

mil 1 Jfcli2T*4, 

20. b) *« 

A) y f-n/7/i/ i y >s fci* 

B) h i) x 7 7 IV* u 7 * -/u) 

2 1. MtfOfliffleffl* ' 4'fU£!tt©;*&T8^ft*±i5.aJo 
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*t/7 < »; < £ i> i ^wi©^*** ^i*^.-*- ij 



¥J3t6 3M fl 1 5 B 

I . ttttffiK*)??^ 

PCT/U S 9 2/0 8 8 i 2 

2 . * w (?) s $ 

3 . » » W SB A 

<£ 0r 7 > y A £ £B 5 •> # > m 4 8 6 4 0 5 K 7 > K • 
r iH y ho - K • /7t^f- 2 0 3 0 

4 • ft m A t| 07 

b * e e * £ m v.? '''31 

i£ £ (6078)#3:fc 'MB * T * 

% U 3585-2256 (tt*3&) 

5 . fi8iE«^»m^fl B 

I 9 9 3<P I 2/1 8 B 

6 . sms^es 




159 



#14 


=SteW2 0 


it«W2 1 


(g) 


472 


454 


sua (s) 


235 


275 


(»> 


7] 


68 




3. 1 


6.4 


2 0* *R 


114 


81 


«0 (b) 


148 


134 



7a +r;-7 4 l/AOfflXOlSL m — 0)7*9 *) * ( 2 5 r p m) 

rc/h— *i*t. ito«2 1 -cuas 8 7 >^7<Dtft^m 

■ «T»ttJ«01IBE«*^3 500ps i T* ») ^ LTS«W2 0 Tli« 
4 8 7 >^7«0»^«B»T. WE^2 5 5 0 p s iT^iCt^B 
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1. H0^i:e«T*4^t/7^>*>;7-T^-,t, 

a) JfrYlu-Vt. l.i/J,*«i5.63T*^ 

b) Tea. 

M./M.S (!,,/],) -4.63 
Tl£«3n*#qP*tt*i, M./M. **TU Jin-?, 

c) 7u7s - > A> V 77 + -frtfz 9*&fl6*K*<Dffi$?-ti^Sr 
«?3fr\ -IxlO'dyn/cmU^H, fro, 

2. KBWlCBttT^i^U^^if.'jv-T^oT, 

a) >;i/h7o-lt. I,,/! ,^i5. 63T&9. 

b) Tea. 

M./M.S (I, ./I,) -4.63 
fr\ fitarisj u i ,tM./M.m4e«tu7 ^ >; v- 

d) ^g^««ft*gfflLTS5S$tii«-fl5MMWt4 

3. ISBttKttttTfc** U7 Y >* 'J "7--CfcoT. 

a) >yH>7o-U:, I„/I,A<S5. 6 3T«^4o, 



b) 1. 5-2. S©****?^. M./M.**f fro. 

4. g&RWKtatK-c***^* >.fj7--c*oT, 

a) >;uh7D-lt. f,./l»fr*3:5. 6 3 "Cfc »K 

b) 1. 5-2. 5©a*«#tfu M-/M.£fi U fro, 

c) a®M (-77 ?* + -frt2c *)te*i>-5K?03es»-tt^Bfiiaa 
fr\ (aijf^b i ,tM./M.<Dett?r i/7 * ^-<oaffi 

3>tt<4fc50X**<, fro. 

5. 3?E#)i::tat*T£**L/:7 * >#'J 7-T*,t. »Bn> h7 
5?*y-frl2Z0&a6***OE??-£A,ffi£8iafr\ lilll^DI, <£M- 

ct^aiti^r U7 < 'j7- 0 

a) OOOiSO, 
0. 0]-3i®Stt©»«*1?L, fro. 

b) y U7s ' J h 7 5 9 ?■ + — Z 0 -5 E^£7)C£^-tf-A,^ 

(G73fr\ 4x10' dyn/cm' J:»)^$<, 



:iWit4*i/7^>f.'j7- a 
7. 3*jmic«t*-c*s*u7 .< w-r fc-,r. 

a) *V7-4>'<7?<K->KJB.,*:tt*l QOOfi^t), 
0. 0 1-3B«fitt©»«^U, fro % 

fr\ titJJSlU I t iM. /M. <D|9ifc*ty7 * >#U^-<Dg 

'J>tt< £ t>5 0**£ < . fro. 

0. 0 l~3@©Sifi<D7}****iU 

b) >JUh-7D-it. *^5. 6 3r**J. i^, 

c) 1. 5-2. 5©»?«»ffi, M. /M. *ITU fro, 

:i*»att4*u7^ >*';-7-. 

9. 3fcf3ttKWtfcT*,** U7 * >*'J%r-fr 

A) Ct — C|.« 0)*l*7 4 Xli 

B) xf-U>£$>fc < £ l -3<DC, — C, , <DT-trf"b>tt^ 

C) ifl/>i'>^<iU^OC, -C, , ©ytU7oi 



4 >.f.'j7-, 

10. &H*HC«ttT«**-U7 < >tf 'J-*-fr\ 
A) xf L/>fl).f.t#'j7-. 

1/7 < 'J 

11. 55tt*)ir»tfc-CA**L/7* >#'J-7-fr\ 3. 5*HOM. / 

12. 3S«t*>K8t*-c***U7.< >tf';v-a<. i. 5fr*2. 5<o 

M. /M. *«t-5M^Kffl»l <£t>L7iBOi^-rn^lClSM©5IH 

13. HBnicettT* 4^-U7 4 >tf'J^-A<. #';^-<0'<-y 

14. TEOttKM^ t/ib,, 

a) OS Witt go 3- 1 0fcXti5 >?t--< Kft?»]eO&«fB 
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t ro i d) <t^^< t b loo^Bmao^ifloro'jcD&ia 

^ e ^ ^ w r 4 /^^eb*- d w r 4 (5i«cd ia t*ic *, 5 c od j: 
dt. #es<t£n/isift$n^ n^mira^ i-^ 

«* 0£< St;*©.* 7^rS(*l^o^x<i. frfr*r3t*©&&«IB 
b) /£tt*t#JttiIL 

a * tz u * nw± *a« w ic km * * c * t + * . 

>/i/h7o-lt. 1» . / I, fr**5. 6 3T*0. fro 

M- /M. ,/h ) - 4. 63 

T^ft**!*^**}*. M- /M. **fU fro, 

1 5. ff^ftfr, J| 

A) 5tta/£, xa 

B) SLit 

C) tettfc. Xtt 

D) x-5 »; 



16. *£&f*fr\ 3IHMi:9«T*4^ 1/7 * 'j ^-<££f£-*-* 
oi;+^^gitiaKRa*U7^ >«ffl*fr*tt*»*<3i5a3» i see 
ttoiSttfc. 

1 7. d?tt< &fc84>Ii • / I i ^^ti^H^lClStt 

Tfci^U7 -< U v-*£fcT*<DK + afX5£iaKRtf*L/7-f 

>«Kfr«6»«4W^OiSaB*l 63fBEtt©55Fi*. 

1 8. ttS&ttfr. 'K<t(»90l. • / I i **r-r-5SSH#JU«t* 

•C*4^t'7^>^ 4©C+#ttK£iaSRtf;1-l/7 ^ 

>*8tfr^«*»2ROI5ffl» 1 6TIKtS<D^ji. 

19. a) frTKit, 

R • 
ft- 

- > ? o ~< > * v> /WttlC*S S * > , y/t> 

r* ii*n«r*i5i*fciuri/T. xa i oattw 
as a-t n •ioifl^ ^ t>-t*fr «i ^ « fr t« $ 



mil 1 itlJ2t*4, 

*»*0*Gfflm 1 4 iBSStSO^^o 

2 0. b) fr 

A) > *JVTJl>i J *-*>Sfc{i 

t*4«.ii«»i 4 

2 1. »$OloI»l 4^Et!07fi£T»^n-5afcBE«3 I , 

2 2. *U7/ >tf 'J v-fr»*©effi«liBttl*Lm8JBOi>r*ifr 

on0Wic«ttr*4?t- U7 >-f »J-*-Tfc*c t * N * 

2 3. ti/7^ >tf y ^7-^ 

A) xfl/>/a-tl/74 >a>nn&ltzB#-c*>Z*ls7 4 

B) 3eB*J<:0tf?*>*i*U>*^tf <J ^7- 
* « ^fii^ -r - t $£/oT*£ 4ISM 

24. ^fit+t'J^-fr. tt*0?--^7-fifei^u>/a-^l/7^ 
> * y^r - 4 &) * O BE * 2 3 JB K IROIfl Jfltttr. 

25. tl/7< >rf '/-7-frmJ*©eBJfc lJB^^L»8JB©t>rnfr 
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7 a y+:'J7-£S^^iJDle°o. 
2 6. <DISA< 

A ) 7 a 5U* 

B) ttML Xti 
B) ■>- K xia 

D) KUfi* 7.11 
F) fiJtRJtt. Xli 

2 7. 7 4/l^fr\ 7a-) >7 -f ;UZ*T*>*»*<DieKJB2 
ADXS. 

2 8. RH*H-«tt"C***U7 0. 9g/cm» 
hLO. 92g/cm J ©Kdf^fitiif \^yt a -*ls7 a >t<0 
3* ^-•C*i»^<OR5S3«2 7ret2tt©^o^>7 * /UA n 

29. ituv/a-tl/^oMft*^ 1. 5tti'L2. 5<D# 
^Mtt^. M - /M. *^**Ja:*©effl3B2 8*B£«©7*o^ >7 * 

3 0. XH«i:HttT* Y f ^ ># 7 "i^ - f— 
3 1. ^a«i:»tt-C*5xf t/>f.'Jv-TAots 



»* ¥7-500622 (29) 

a) >;uh7o-tt. Ii i/li 4«*5. 6 3T*»K 

b) TEK, 

M» /M . £ ( I * i / I i ) — 4. 6 3 

rs«$ni»?i»ffi, m. /m. ^i, fr-7, 

£#fr\ 4x10' dyn/cm' J: 9*£ < . fro, % 

32. nnvHztoftThzx-r^y* ')-7--eh-,x. 

a) //Uh7o-tt> l,./IiA<a5. 6 

b) TEiC, 

M- /M. S (I, ,/h) - 4. 63 
T3£«$tl*#?il#*>. M- /M. fro. 

c) Sffi>/H-75 7f t-^teC 0J6***B*Ofi2#tfA,»ri8fS: 

litJlsii; i , iM. /M. *fitiMttxfu>* dr- 
ossy /n- 7-7? f^-frtsc Ote^-s^oea^-ti-^afrjfijK 

J:»7. 0?tt< tt50«^^ <. fro. 

3 3. *BttK«t*T-**x^j)^;f.i;^-T*oT. 

a) >/H*7o-ifc. I, , / I, *<25. 63T^tJ. 

b) 1. 5-2. 5<D»?«#*;. M- /M. 



3 4. nHttKem-cfcaxf-u:/**; t-t*-jT, 

a) >/Uh7o-it. ! , i / h 4«i 5- 6 3t*5, 

b) 1. 5-2. 5®J)Ti^«> M. /M. f^U 

c) »B>Jbh75?* + -fr*2C9te*>**$<0BS»*-A,Bfti8ia 
fr\ iair(3Jbl, tM./M. ©»t**-?-U>tf 'J^-<D$® 

35. nnvjiz&viT*}* xfi/>.fj v--c*^r. afi>/vh77 

36. 3SH*)IC«ttT-*>*x*t/>tf ';t--c*^T. 

a) ^'J-7-0'<v^^H->»Cft}o^ef*I OOO02>K 

I 

0. 0 i~38S>5W20tt#*-«U 

b) r • > ;b h 7 -5 ? f- * -fr*«2C 0te^4KJOej?-tf A-fiff 
£?Jfr\ dyn/cm* fro 



3 7. HH^JcOtt-C^ii^u^.i? »i^-T*r»T. 

a) .f.'j7-o^-^.t:->i;ia^;j)|»l OOOffl^f), 
0. 0 l-SffiOSfcOtt'ft**! U 

b> $ffiyA^77?f- + -frecoi6a*B$cDB#^»rjg# 

fr\ I » iM./M. «0«tt*b7* >f.ij7-(0g 

'><i<cfc50X7^$<, fro. 

38. unyj^ertt-c^iJif- u>* y-y-r* 

a ) »J 7-o>c 7 >i;|a,/;D;j; 1 0 0 003 9. 

b) >/Uh7o-lt. I, ,/l,^5. 6 3T*>K fro 

c) 1. 5-2. Sott^M^SS, M- /M. *ffU* fro % 

CiWtt5xfU>^97-, 

39. X0«i:ettT*QXf-b>.f.j7-K 3. 5^«03M./M. 

*^r<5«*<D^ffim3 i 'Zulu 3 7igoi>rnfr«cctt<o5?Hw»c«i 

4 0. XH9!IlC«ttT*ix:f•^y>.t:•; v-fr\ l. 5fr^2. 5<D 
M. /M. *WT4»Jjt©SffiJB3 1 tti'U3 7 J3©t>-r#ifriCCttO 

4 1. g0fl<)i:8«Tfe4xf u>,t:'j 7 -A<, # 'j 
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4 2. A) TE«!»ttttfflfi£UK Ttfi?^ 

m*tztii1*m(gi)K *'A>-5fe»«*«et5Ilft8i^A:/ii»|g) 

» © * « & -r a f^^Fffl * d * (sj» © is t* iza a * c © «t 

■5 ft 8T J: *) 'h £ i '*> ©T * >> . 

^3 Offices© i -?<D*t}*miK(oftmmt$titz&t*£t\tz* 

<it>l«©C, ~C, , ©a-*U7 * >£m*&*TttX. fcttdtf, 
B) tB^-f- 1> »; -7->€-{El«Rr-5. 
xf>u>,tf 'J^-©Mia7?>£T*>-,T, 



?3ft¥7-500622 (30) 
y jvv 7 a -it. 1 1 o / i j a*a 5. 

M- /M. S (I, ) -4. 63 

*';-7-©a?£:fri£ 0 

4 3. ttTSfc*, 

A) »f8&. Xfi 

B) K»£, Xli 

C) jgfcfc. Xli 
D) 

-C*4m*©ieBB3Bl 4 *BK «©*/£. 

4 4. fifeiaK^20 , C/I^U2 50'CTfe5, x*- u >a/*a<g*g 
ttS**£T6ftC£«*ft^4m*eis m 4 3*BI£*©*& 0 
OT8*.fcO** < ttnc £*«a<tr*»5*©igE*4 4 JHKtt©7j 



4 7. a) A'TExt, 




Mia, /?» - d^>? v?.x.x^£icis&-r&9»? >, 
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